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We report the results of the ﬁrst study designed to evaluate the feasibility and acceptability of an HIV
prevention intervention focused on concurrent sexual partnerships. Mathematical models and longitu-
dinal studies of stable couples indicate concurrency plays a critical role in sustaining generalized HIV
epidemics in heterosexual populations, and East and Southern African nations identiﬁed concurrency
reduction as a priority for HIV prevention. “Know Your Network” (KYN) is a single-session community-
level concurrency awareness intervention designed to address this need. It is rooted in traditional social
network research, but takes advantage of new network methodology and years of participatory action
research with communities living in a region of Kenya with the highest HIV prevalence nationally. KYN
combines didactic presentation, interactive exercises, high-impact graphics, and a network survey with
immediate visualization of the results, to prompt a community conversation about sexual norms. We
combined focus group discussions and the traditional east African baraza to evaluate the feasibility and
acceptability of KYN for use with adults living in rural Nyanza Province, Kenya. We were able to
implement KYN with ﬁdelity to its components. Participants understood the intervention’s messages
about concurrency and its role in HIV transmission through sexual networks. They agreed to provide
anonymous egocentric data on their sexual partnerships, and in return we successfully simulated a
representation of their local network for them to view and discuss. This launched a dynamic conver-
sation about concurrency and sexual norms that persisted after the intervention. The concurrency
message was novel, but resonant to participants, who reported sharing it with their children, friends, and
sexual partners. With clear evidence of KYN’s feasibility and acceptability, it would be appropriate to
evaluate the effectiveness of the intervention using a community-randomized trial. If effective, KYN
would offer an inexpensive complement to ongoing comprehensive HIV prevention efforts in generalized
epidemic settings.
 2014 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.Introduction
Worldwide an estimated 34 million people are living with the
Human Immunodeﬁciency Virus (HIV), and 2.5 million were newly
infected in 2011 (Joint United Nations Programme on HIV/AIDSDepartment of Statistics, Box
rism@uw.edu (M. Morris).
Ltd. Open access under CC BY-NC-ND[UNAIDS], 2012). Approximately 70% of incident and prevalent in-
fections are found in sub-Saharan Africa where just 13% of the
world’s population resides (The World Bank, 2012). The greatest
burden of disease is found in southern and eastern sub-Saharan
Africa, where the overwhelming majority of new HIV infections
are heterosexually transmitted (UNAIDS, 2011).
The HIV epidemic in Kenya
Kenya is experiencing a generalized HIV epidemic, with an
estimated national HIV prevalence of 6.7% (Kenya National Bureau license.
A. Knopf et al. / Social Science & Medicine 108 (2014) 175e184176of Statistics (KNBS) and ICF Macro, 2010). There are, however, wide
disparities in HIV prevalence by ethnic group: ranging from less
than 1% in the Somali to 20% in the Luo. Gelmon, Oguya, Cheluget
and Haile (2009) identify two culturally entrenched traditions
that are thought to be important drivers of the concentrated
epidemic among the Luo: lack of male circumcision and concurrent
sexual partnerships.
The protective effect of voluntary medical male circumcision
(VMMC) at the individual level has been demonstrated in three
randomized trials (Auvert et al., 2005; Bailey et al., 2007; Gray et al.,
2007), each of which showed about a 60% reduction in incidence
over 18e24 months. The Kenyan Government endorsed VMMC for
HIV prevention and it has made signiﬁcant progress toward the
national goal to circumcise 80% of uncircumcised men by 2014
(Cherutich, 2012; Republic of Kenya Ministry of Public Health &
Sanitation, 2009). The Luo are the only major ethnic group in
Kenya that does not traditionally practice male circumcision.
Kenya’s Government also identiﬁed concurrent sexual partner-
ships as a key driver of its epidemic (Gelmon, 2009; Kenya National
AIDS Control Council [NACC], 2009) following the lead of the
Southern African Development Community (Southern African
Development Community [SADC], 2006). In lay language, concur-
rency occurs when a new sexual partnership begins before the
current one ends. The technical deﬁnition of concurrency is an act
of sex with one partner that occurs between two acts of sex with a
different partner (UNAIDS Reference Group On Estimates
Modelling Projections [UNAIDS RG], 2009).
Concurrent partnerships have two effects on disease trans-
mission that distinguish them from serial monogamy (Morris,
Epstein, & Wawer, 2010; Morris & Kretzschmar, 1997). Both stem
from the extension of the original partnership pair into a “triplet.”
For the person who practices concurrency (the “index case”),
concurrency accelerates the connection to a new, possibly infected
partner because it is not necessary to wait for the existing part-
nership to end before starting another. This exposure of the index
case in turn puts the original, monogamous partner of the indexFig. 1. KYN interaccase at indirect risk of infection. This is concurrency’s unique effect
e the monogamous partners’ increased risk of exposure to infec-
tion without a concomitant increase in their own “risky” behavior.
Because men are more likely to report having concurrent partners
than women in most populations (Gourvenec, Taruberekera,
Mochaka, & Kasper, 2007; Gregson et al., 2010; Kenyon, Buyze, &
Colebunders, 2013; Morris et al., 2010; Morris et al., in press;
Voeten, Egesah, & Habbema, 2004), women are more likely to be
put at risk from the indirect exposure that concurrency creates.
Concurrency also interacts with the unusual infectivity proﬁle of
HIV. A person is most infectious to others during the brief window
of acute infection that immediately follows HIV acquisition (Quinn
et al., 2000). Secondary transmission during the short acute stage
requires either relatively high rates of partner acquisition, or con-
current sexual partnerships. Concurrency maximizes the impact of
the acute stage, without requiring high rates of partner change.
Mathematical models indicate the interaction between concur-
rency and the higher probability of disease transmission during
acute HIV infection is a key determinant of the size and persistence
of an HIV epidemic in a general heterosexual population (Eaton,
Hallett, & Garnett, 2011; Goodreau et al., 2012).
Cultural aspects of concurrency among the Luo
Two practices among the Luo may be perceived as sanctioning
concurrent sexual partnerships: widow inheritance and polygyny.
Widow inheritance is a practice where a brother or cousin to the
deceased assumes responsibility for the widow in a relationship
where sex is a core component (Agot et al., 2010; Ayikukwei et al.,
2008). The brother or cousin, known in local terms as an inheritor,
is often married and thus in concurrent sexual relationships with
both the widow and the wife or wives. The Luo traditionally prac-
ticed polygyny and though formal polygynous marriages are less
common than in the past (KNBCS and ICF Macro, 2010; National
Council for Population and Development, 1994), there is evidence
that the practice of having concurrent sexual partners remains
prevalent in Nyanza Province (Voeten et al., 2004; Westercamp,tive exercises.
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gesting effective concurrency reduction interventions could have a
signiﬁcant impact on the spread of HIV.
Study purpose and aims
Our interdisciplinary, international team developed a new
educational interventiond“Know Your Network” (KYN)dto raise
awareness of concurrency’s effect on HIV transmission. To our
knowledge this is the ﬁrst community-level concurrency reduction
intervention developed with and pre-tested by communities highly
affected by HIV/AIDS. The purpose of this qualitative study was to
determine whether the KYN intervention was feasible and
acceptable for use with Luo adults living in Nyanza Province, Kenya.
We assessed feasibility by determining whether the intervention
could be implemented as designed and understood by the target
audience. We assessed acceptability by engaging participants in a
discussion about whether the intervention message was appro-
priate and relevant to their community. Our three study aims were
to: 1) reﬁne the design of KYN using feedback from the target
audience; 2) pilot test the KYN intervention with 100 participants;
3) elicit evaluative feedback about KYN several weeks after the pilot
test. If this project proved successful, a small community ran-
domized trial of the KYN interventionwas planned as the next step.
Overview of the Know Your Network intervention
Intervention development
The elements of our intervention emerged as an unanticipated
outcome of an earlier study (Agot et al., 2010). In 2008, we
convened community meetings to disseminate research results to
study participants in eight rural Nyanza villages. During these
meetings we developed an interactive exercise, illustrated in Fig. 1,
to communicate the difference between multiple serial and con-
current partnerships for disease transmission.
We followed the exercise with a discussion of Fig. 2 (Morris,
Goodreau, & Moody, 2007) which shows how small changes inFig. 2. The bars show the percent of people in the network with 1, 2, or 3 partners. The ﬁgur
people with concurrent partnerships.the prevalence of concurrency can lead to very large changes in
connectivity in a partnership network.
While the mathematics behind Fig. 2 are complicated, it
communicated key concepts about concurrency in the lay context
of our meetings. During the dissemination, we could see that this
way of presenting the information had an immediate impact in the
group, stimulating questions and discussions. This led us to
consider it as the basis for an intervention.
Theoretical framework
The intervention is based on a conceptual model (Fig. 3) that
draws on two broad classes of behavior change theory: those
emphasizing mediators between information and individual
behavior change (Fishbein & Ajzen, 1975) and those emphasizing
the interaction between individuals that leads to the diffusion of
changes in norms and behaviors through populations (Rogers,
2003). The model follows the work of Rotheram-Borus et al.
(2009) who identiﬁed common elements of effective in-
terventions that cut across individual- and population-centered
theories of behavior change.
The link between individual and population level effects is an
explicit focus of KYN. Individual level changes inﬂuence
population-level outcomes through a diffusion process, the results
of which can be highly nonlinear because the elements of the
system are dependent. This intervention is explicitly designed to
leverage those effects by generating interpersonal discussion
among community members about concurrency, networks and HIV
transmission. We start this discussion during the intervention ac-
tivities, with the goal of stimulating discussion outside the inter-
vention, reachingmanymore people than could be reached directly
and changing community norms (Valente & Fosados, 2006).
Intervention description
KYN is a 2e3 h single session educational intervention intended
for delivery in a village setting with 50e1000 participants. The goal
is to start a community discussion about concurrency, providinges below each bar graph show the network effect of small increases in the proportion of
Intervention 
Behavior 
(Concurrency) 
Knowledge 
Attitudes Norms 
HIV/STI 
Prevalence 
Individual 
level effects 
Population 
level effects 
Direct effects 
Diffusion effects 
Fig. 3. KYN conceptual model of behavior change and its impact.
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normative and behavioral change. KYN has three components,
described brieﬂy in Table 1.
The ﬁrst component uses a combination of didactic teaching, the
exercises depicted in Fig. 1, and high-impact graphics to explain
concurrency and its implications for STI diffusion. After conducting
the exercises, we discuss Fig. 2, ﬁrst emphasizing the riskda small
increase in the number of concurrent partners signiﬁcantly raises
connectivitydthen focusing on the positive implication: for the
same reason, it may only take a small change to reduce connec-
tivity. Finally, we show a short ”network movie” developed as part
of a project on racial disparities in HIV prevalence in the US (Morris,
Kurth, Hamilton, Moody, &Wakeﬁeld, 2009). The movie uses the R-
based statnet software (version 2.1; R version 2.10) (Bender-deMoll,
2013; Handcock, Hunter, Butts, Goodreau, & Morris, 2008) to
animate a dynamic network and illustrate how concurrency in-
ﬂuences the reachable path of infection. A verbally annotated
version of the movie can be found online here: statnet.org/movies.
The second KYN component begins by asking participants if
they want to see a representation of what their own network looks
like. If they agree, trained interviewers administer an anonymous,
10-question egocentric network survey developed by our team to
collect the data recommended for concurrency measurement
(UNAIDS RG, 2009). The survey questions elicit the dates of ﬁrst and
last sex, and current status (active/inactive) of the (up to) three
most recent partners in the last year (Appendix A). These data allow
us to estimate the cross sectional “degree distribution” in the
network e the number of persons reporting 0, 1, 2 or 3 active
partnerships on the day of interview.
The methodology for simulating a complete network from the
egocentrically sampled degree distribution data is simple. It relies
on a “stub-matching” algorithm (Volz, 2004) that starts by creating
the number of males and females at each observed degree level: a
person with x partners will have x “stubs”. The algorithm then
randomly matches male stubs to female stubs, creating a complete
network, while respecting the observed degree distributions. ThisTable 1
Overview of KYN components.
Primary aim A
Component 1 Introduction to the
concepts of concurrency
and disease transmission
through sexual networks
In
H
(n
tr
Component 2 Visualization of local network
structure using anonymized
participant data collected on-site
1
C
Component 3 Community-level discussion
of normative change
R
Drequires the total number of male stubs to equal the total number of
female stubs, but does not require the male and female degree
distributions to be the same, and it does not require that we link a
speciﬁc person to their actual partner. The method can also be used
to create a network of any sizeewhat is preserved is the fraction of
men and women at each degree level observed from the sample
data. More than one network can be created from the observed
degree distributions; we show a single random “realization” from
this set of consistent networks.
The surveys were programmed (by P.M. and M.D.) using Pen-
dragon Forms v5.1 (Pendragon Software Corporation, Chicago, IL)
and administered on Trimble Juno SB handheld computer (Trimble
Navigation Limited, Sunnyvale, CA). Data are downloaded onto a
central laptop, and we use the stub-matching algorithm described
above along with plotting routines from statnet software to simu-
late and then visualize a cross-sectional representation of partici-
pants’ sexual network. We emphasize to participants that while the
image is based on the responses they provided it does not represent
identiﬁable individuals.
The third component involves starting a group discussion with
participants. We begin with a traditional question and answer
period to clarify and consolidate key concepts. Then moderators
stimulate a discussion of perceptions of the community norms
about concurrency, the reasons for concurrency, and the obstacles
individuals might face in trying to change their own or their part-
ner’s concurrency. During the last part of the discussion, modera-
tors encourage participants to role-play how they might talk about
concurrency with their friends and partners.
In summary, the objectives of the KYN intervention are to: 1)
increase general knowledge about what concurrency is and how
it affects STI diffusion through a network, 2) give participants
speciﬁc knowledge about their own network, and 3) give par-
ticipants the skills to discuss concurrency issues with their
friends and partners. As depicted in our conceptual model, we
expect KYN to inﬂuence knowledge and attitudes about concur-
rency, which in turn inﬂuence individual behavior (concurrent
sexual partnerships), community norms, and ultimately, HIV and
STI incidence.Methods
Ethical considerations
The Institutional Review Boards of the University of Washing-
ton, Indiana University, Moi University, and Kenyatta National
Hospital/University of Nairobi each approved this study. No iden-
tifying data were collected at any point during the course of the
study. Individual oral consent was obtained for the focus group
discussions. For the KYN pilot, we used group oral consent because
we wanted to stick as closely as possible to the traditional baraza
format (described in more detail below). The team determined thatctivities Time required
teractive exercises
igh impact visuals
etwork graphs, ﬁlm depicting disease
ansmission through a dynamic sexual network)
30 min
0 question survey
ross-sectional network simulation
45 min
eview of local network & its implications
iscussion in a baraza style
60 min
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meetings and present a threat to participants’ privacy that was not
warranted in a formative study. We provided refreshments and
transportation reimbursement for participation in the FGD and the
KYN pilot (about $4). There were no adverse events reported by
participants or study staff.Sampling and recruitment
Research activities took place in North Nyamware, a semirural
region 15 km from Kisumu city, Nyanza Province. We chose this
community for our research setting because it is culturally similar
to the target population for the subsequent trial, yet sufﬁciently far
away to prevent contamination of the project site. Before beginning
our research activities, we met with the village Chief and Assistant
Chief, who recommended two community members to serve as
liaisons between the research team and the village. The community
liaisons facilitated community entry and assisted with recruitment.
Based on consultation with community leaders, we used a combi-
nation of posters, ﬂiers, and door to door recruitment strategies.
Eligible participants were aged 18 or older, able to provide
informed consent, able to speak English, Kiswahili, or DhoLuo (the
local language) and resident in North Nyamware. We determined
the sample size a priori, guided by our interest in hearing from key
groups in the population (e.g. older and younger persons, men and
women, leaders and lay people) and in observing group dynamics
(e.g., by sex and age, and mixed) rather than by saturation of the-
matic elements.Data collection and analysis
Research activities
We recruited participants for two types of research activi-
tiesdfocus group discussions (FGD) and the baraza. The baraza is a
traditional form of community assembly in East Africa that is used
to address a wide variety of situations including local administra-
tive deliberations, dispute resolution, and to exchange national and
international news. The baraza provides a novel opportunity for
participatory action research that facilitates data generation on
health matters from a heterogeneous collective, and consequently
complements the purposive homogenous focus group discussions
(Naanyu et al., 2011).
There were three phases of data collection that corresponded
with each of our research aims. During Phase 1 we convened a
barazawith key community leaders (N¼ 50) followed by 5 sex- and
age-stratiﬁed FGD with 6e12 participants per group. Six weeks
later, we conducted Phase 2dthe KYN intervention pilot. Two
weeks after the pilot, we began Phase 3, during which we convened
3 FGDs to evaluate the pilot. Table 2 describes the demographicTable 2
Characteristics of study participants, by research phase and activity.
Research
phase
Research activity N Sex Age range
1 Community leaders’ baraza 49 Males and females 18 and older
1 Focus group discussion 1 6 Males 18e24
1 Focus group discussion 2 8 Males 25 and older
1 Focus group discussion 3 7 Females 18e24
1 Focus group discussion 4 7 Females 25 and older
1 Focus group discussion 5 11 Males and females 18 and older
2 KYN intervention pilot 102 Males and females 18 and older
3 Focus group discussion 6 12 Females 18 and older
3 Focus group discussion 7 12 Males 18 and older
3 Focus group discussion 8 12 Males and females 18 and oldercomposition of each research activity during the three phases of
this study. We focus primarily on the qualitative data in this paper.
Measures
The research team collaboratively developed semi-structured
interview guides designed to elicit participant feedback about the
feasibility and acceptability of the KYN intervention. The guides
were tailored to address the study aim corresponding to each
research phase. For example, the community leaders’ baraza and
FGD 1e5 guides were designed to: 1) elicit participants’ feedback
about recruitment methods for the KYN pilot, 2) determine
whether the target audience understood the intervention compo-
nents, and 3) assess the acceptability of the intervention content
and structure. The guide for the pilot was designed to move par-
ticipants through the KYN intervention components and then a
discussion of the intervention as a tool for HIV prevention in similar
communities. Finally, the guide for FGD 6e8 was structured to elicit
data that would allow us to assess what participants learned from
the intervention, aspects of KYN they liked or did not like, and
whether community members had engaged in conversations about
KYN or concurrency in the two weeks after the pilot.
Data collection
Trained facilitators (K.A., S.M., J.O., R.O.) ﬂuent in DhoLuo, Kis-
wahili, and English moderated FGDs and baraza using the discus-
sion guides. Research activities were conducted in DhoLuo
according to participant preference. With participants’ consent, the
discussions were audio-recorded using a digital recording device. A
trilingual research assistant (M.B., I.O.) was responsible for taking
detailed ﬁeld notes at each event to capture overall impressions of
the group interaction as well as summary of each comment made
bymoderators and participants, in case recording equipment failed.
Data preparation
Within 24 h of each research event, one of the trilingual note-
takers (I.O.) began the transcription and translation process. She
listened to the audio-recording and translated it, by hand, into
English. A typist transcribed the hand-written English version us-
ing Microsoft Word 2004. The translated digital copy of the tran-
script was distributed to each team member within one week of
each research event.
Data analysis
We used a thematic approach to content analysis to identify
themes and patterns in the text for the purpose of interpretation
(Hsieh & Shannon, 2005). First, all authors read each transcript and
made marginal notes in the transcripts. We discussed the marginal
notes as a group, and used them and the interview guides to
collectively develop a set of descriptive categories for coding. Sec-
ond, three team members (A.K., J.S., V.N.) reread all the transcripts
line by line and organized segments of text by category. After the
initial coding, selective coding was used by all ﬁve authors to group
different codes in a logical manner. This led to identiﬁcation of
analytic domains including major and minor thematic areas.
Finally, the smaller group returned to the data, organized by sub-
theme, to select exemplar segments of text that illustrated each
subtheme.
Results
Feasibility
KYN activities deliver a clear, understandable message
Participants readily volunteered as actors in the interactive ex-
ercises in all phases of the research. They reported the exercises
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concepts of concurrency and disease transmission within a sexual
network accessible:
In the hand holding exercise we actually saw the practical bit of
what we had been taught and this made us understand even better
that when you have partners concurrently then the virus can
spread from one person to another and to another and so on. [FGD
8 Participant]
In addition to understanding how concurrency affects disease
spread at the network level, participants were able to articulate
concurrency’s effects at the partnership level:
I think it is good because for instance if I started a sexual rela-
tionship with ‘Ochieng’, then I get to understand that I shouldn’t
really trust ‘Ochieng’ because he could be having other partners
other than me and therefore he will ‘sambaza’ (spread) the disease
to everyone else.[FGD 3 Participant]
The interactive exercises helped build a foundation for under-
standing the more complex network graphics. Participants
demonstrated broad understanding of Fig. 2. When asked which of
the Fig. 2 panels most closely resembles the connectivity of their
own community, participants were able to select a panel and
explain why they chose it. Across groups, most participants indi-
cated the third or fourth panel most closely represented their local
network.
It was clear that participants understood the relationship be-
tween concurrency and network connectivity:
I think that I understand this [the graphic] because sometimes; let’s
say you’re wife and a husband and you trust your partner not
knowing that he has other partners therefore increasing the con-
nectivity. It is therefore very important that the community gets
educated on this to help reduce the connectivity which increases
the spread of the HIV virus.[FGD 3 Participant]
However, they had difﬁculty understanding that the graph only
shows the largest connected component of the network, and
struggled to articulate the correlation between the bar charts at the
top and the percentage of the network connected in the compo-
nents in the graph. During the events, we clariﬁed the meaning of
Fig. 2 by explaining each panel in the graphic in detail. In spite of
some difﬁculty with the precise interpretation of Fig. 2, participants
got the main idea e that changes in concurrency lead to changes in
connectivitye and requested hard copies to use in discussions with
family members, friends, and community groups. They also sug-
gested that the network graphic should be printed on T-shirts and
on signs and buildings in town to spark a conversation about sexual
concurrency.
The network movie was easier for participants to understand.
Their interpretation of it was accurate and they were able to relate
it to their own experiences:Table 3
Comparison of concurrency indicator estimates. The KDHS estimates are restricted
to Nyanza Province; PSI estimates are nationwide.
Concurrency indicator: Point prevalence
(%)
Annual prevalence
(%)
Data source: Male Females Males Females
Kenya DHS 2008 6 <1 10 1
PSI Kenya Ballot Box 2009 NA NA 30 14
KYN trial 2010 13 6 31 18I see this happening in the village. One sees a beautiful lady and
starts a new sexual partnership with her, then he sees another and
does the same and he continues doing that until he has put so many
people in the same network. It’s so complicated that at the end of
the day, my son, daughter, grandfather and I are all in the same
network.[FGD 6 Participant]
The movie, combined with the interactive exercises and the
discussion of Fig. 2, had the intended effect of explaining concur-
rency and disease transmission through a sexual network as well as
motivating participants’ interest in seeing what their own network
looked like.On-site data collection and network simulation: the value of
delivering results in real time
In the community leaders’ baraza and FGDs 1e5, we sought
explicit feedback on the feasibility of the PDA survey and subsequent
network simulation. Field staff (B.O., L.O., M.K.) provided a detailed
overview of the PDA survey, including: a review of each survey
question and its meaning, an explanation of the PDA and the reason
for its use, and a description of voluntarism and privacy protections.
Participants in these six groups made several suggestions for
improving the feasibility of on-site data collection. Their biggest
concern was protection of privacy, and they suggested two ways of
assuring potential respondents of conﬁdentiality: 1) using tents to
provide a private place for answering survey questions, and 2) having
strangers conduct the interviews to reduce fearof judgmentorbreach
of conﬁdentiality. Participants also suggested that during the KYN
intervention pilot the survey should be explained in detail so people
would understand why we were asking sensitive questions:
.When you inform them or teach them it is much easier for them
to accept [the interview questions] than if you were just to come
and you have not given them the basics.[FGD 1 Participant]
Across groups, study participants expressed concerns about the
network simulation relying on respondents’ honesty during the
survey. They acknowledged that we could not force people to be
honest, but safeguarding conﬁdentiality and explaining the ratio-
nale for the survey might increase the likelihood of obtaining ac-
curate data. As one participant also pointed out, the interest in
seeing a true picture of the networkwouldmotivate respondents to
answer the survey questions honestly:
.We should also keep in mind that honesty is rewarded in the
sense that we get to know how the network of our village looks like
and in turn get the help we need to change our community for the
better [Community Leaders’ Baraza Participant]
We implemented participants’ suggestions and successfully
collected partnership data from 101 participants during the KYN
intervention pilot. We uploaded participant responses and used the
data to display to the participants a representative simulated cross-
section of their local network.
The quantitative PDA survey ﬁndings are not the focus of this
paper, but two aspects are worth noting as they speak to feasibility
and acceptability. First, no participants refused to complete the PDA
survey, and the maximum item non-response was 4% (for part-
nership start dates). Second, the disclosure of concurrent partner-
ships in our survey was high (Table 3): it was comparable to that
obtained by a 2009 “ballot-box” survey in Kenya (Ooko, Seday,
Akom, & Kuria, 2010), and substantially higher than that obtained
by the 2008 Kenyan Demographic and Health Survey among
Nyanza respondents (KNBCS and ICF Macro, 2010).
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environment, validating the pre-intervention participant assess-
ments of feasibility:
.It will show even an ignorant person that this is what is happening
in this village, such that if you have a partner then you need to be
cautious. It brings about quick understanding and also educates the
people. It is something that will work. [FGD 1 Participant]
Receiving the results of the study and beneﬁting from research
were clearly important to our participants. Several young men in
FGD 1 expressed concerns about where data would be stored,
who would beneﬁt from the research and in what ways, and what
our team planned to do when the study was complete. The im-
mediate dissemination of results was appealing to them and to
others:
It is good because we get to see our own network and these can
help us take discussions that would help change our community for
the better. [Community Leaders’ Baraza Participant]
A community conversation begins with KYN
One of the key questions was whether KYN would have the
intended effect of sparking conversation about concurrency in the
community. We assessed this in different ways. In the baraza and
FGDs 1e5, we asked, and participants conﬁrmed, that discussing
concurrency, HIV, and other sexual matters in a public forum was
feasible, especially in the context of receiving information that
might help curb the spread of disease:
.On the issue of sex, that is now open, just like my brother has
said, and there is no shyness. You say what is on your mind; you say
what you know because in the end, you are looking for a way of
helping yourself. [FGD 1 Participant]
In addition, participants in all groups advocated for the inclusion
of adolescents younger than age 18 in discussions of concurrency
and sexual partnerships:
I think that this research should include even primary school
children. You ﬁnd a fourteen year old in class three or four.Their
reasoning may be poor but their bodies are in puberty and so they
start to be sexually active so if these children are taught then they
can understand. [FGD 4 Participant]
The difﬁculty that I am now seeing is this. In your view according
to research the age should be 18 and above and that is what you
will stick to, but in my view this will be a public meeting that
should include even the 13 year old because these people are
responsible and they know what they are doing. [FGD 1
Participant]
After hearing that we were currently authorized to test this
intervention only with adults, participants suggested that the
adults who attended should carry the conversation to the youth:
.I know thatmost of the peoplewhowill participatewill be parents.
So they should take this message to the age group that did not attend
themeeting, the age group that wemay think do not havemore than
onepartnerat a time, so that theymayalso know the effects of having
more than one partner at a time. [FGD 1 Participant]
During the KYN intervention pilot the local network simulation
sparked animated discussion about whether the graph was an ac-
curate representation of the village network. The local networkwasless connected than they had predicted, and reactions were mixed.
Some participants thought it was accurate:
I think it’s a true representation of this community. There is a lot of
information on HIV/AIDS and this diagram conﬁrms the impact it
has had on behavior change. Most people now stick to only one
sexual partner. [Intervention Participant]
I think it is exactly what’s on the ground. When people see two
people together they always imagine there is a sexual relationship
between them which may not be the case.From the diagram we
see people with three partners each and others with four, which is
very true and there is always a notorious person in every village as
far as women is concerned. [Intervention Participant]
Others insisted it was not:
All these people were not truthful. Widows have inheritors and
other sexual partners, the married have extra-marital affairs; the
youth also have sexual partners out of peer pressure and the need
for money and material things. The youth have too many
partners.[Intervention Participant]
Some people were not honest because of fear of victimization and
also because it’s the very ﬁrst time we’ve participated in such a
study. I think if we did it again then people would be more relaxed
and therefore honest. [Intervention Participant]
The discussion of the network transitioned into a broader dis-
cussion of behavior change and HIV prevention. Many participants
thought KYN had the potential to change behavior, but they also
acknowledged that behavior change is not easy:
Moderator: Do you think that knowing this information might help
people to change their behavior?
Participant: Yes, but just a few.
Moderator: Why just a few?
Participant: Because these teachings can be likened to the gospel or
religion, and only a few people respond to God. Most people are
stubborn and don’t care about their lives.
Participant: I think the information can help some people to change
behaviors, because ‘seeing is believing’. Yes, people will change but
over a long period of time.
[Exchange between KYN Intervention Moderator and Participants]
Two weeks after the KYN pilot intervention, we returned to
elicit feedback on the intervention and suggestions for its
improvement. We asked whether people in the village had been
talking about the intervention, and if so, what they said or heard.
Participants reported the intervention prompted conversation
about concurrency and HIV in a variety of settings and
relationships.
Between parents and children:
.I told them that if for instance I had HIV and infected my sexual
partner who also infected his partner who infected another person
who happened to be your partner then you would end up with the
virus that originated from your own mother. This really touched
them that the following day he vowed to stop all his sexual part-
nerships. They have really changed. Just like the Gospel changes,
this has really changed me. [FGD 6 Participant]
Between men and their sexual partners:
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me change, even those I had relationships with, I have left them all.
Nowadays they greet me and ask me what is happening or my
electric power [sexual function] is dying? But I tell them to ‘take it a
little slower, relax your mind.’ That is why I like this thing even if I
sit and listen. If I would have a recorder for my self and record these
pictures, I would have shown them to my family. They would have
grown up knowing all this. [FGD 7 Participant]
Between women attending women’s group meetings:
Participant: I talked about it to a women’s group in Karachuonyo.
And they desired to also have this type of interventions. Some even
thought that they wouldn’t get married. (Laughter)
Moderator: What did you tell them that made them think like that?
Participant: Because you can think you’re safe because you’re
faithful to your partner not knowing that your partner has other
sexual partners.
[Exchange between FGD 6 Moderator and Participant]
Acceptability
A novel, but resonant message. Our participants live at the epicenter
of Kenya’s HIV epidemic, and some had participated in previous HIV
prevention studies. They were familiar with HIV prevention
messaging, and aware of other research projects in the area. When
asked whether this concurrency reduction message would be
accepted, participants indicated that the community is looking for
answers to the epidemic, even if those answers require behavior
change:
Participant: Since AIDS is a national disaster and everybody knows
that it exists so if you give people an opportunity to ﬁnd out if they
can reduce its spread in the world as even in the community, they
will readily welcome it and would do anything to reap the bene-
ﬁts.from the research.
Moderator: .Do you think that this study will be accepted,
because it touches on having more than one partner at the same
time?
Participant:.In my view these difﬁcult issues need to be discussed
so that one is able to think about them and get a remedy. So I see
they will accept, I have high hopes.
[Exchange between FGD 1 Moderator and Participants]
Participants reﬂected on how the KYN message compared to
messages they heard previously, and found it novel and worth
spreading to others:
I can add somethingby saying that this type of intervention shouldbe
extended to evenmore people. We’ve attended somany seminars on
sex andHIV issuesbutwe’venever seen sucha thingbefore. I think it’s
a very good thing. [Community Leaders’ Baraza Participant]
On daily basis things come that educate us, I do not know if it is
only I who has reached a level that I have never reached before. This
study brings out the picture, the reality of my behavior.[FGD 2
Participant]
It also resonated with participants’ own experiences:
It is good because this is exactly what is happening on the ground.
You see if I have a sexual partner and my partner also has another
sexual partner, this is exactly what happens. [FGD 3 Participant]One man likened the information on concurrency and HIV to a
logical cure to a previously undiagnosed ailment:
My ﬁnal word is ﬁrst to be very thankful. I will say ﬁnally that this is
the medicine.I realize that you have found it.[FGD 2 Participant]
A message that others should hear
The strongest indication of the acceptability of KYN speciﬁcally,
and the concurrency reduction message more generally, was the
overwhelming interest in getting the message to others. Partici-
pants across all groups mentioned the importance of spreading the
message, and suggested different ways to do itdfrom taking the
program into schools and churches, to being personal advocates for
the message in small groups, to talking with their own children
about it.
.I want to give a special thank you to this organization that has
brought this thing.You who have taught us this in such an open
way carry on and teach other people also. [FGD 2 Participant]
The ﬁrst time I heard about it was at the event. The movie made me
see that anybody could be infected with the virus. I have shared this
with friends in the youth group that I belong to and they also really
want to see the graphs.I request for some copies of the same so
that they can see for themselves and also become agents of change.
[FGD 6 Participant]
Discussion
In recent years, there has been extensive debate about the role
of concurrent sexual partnerships in the spread of HIV in sub-
Saharan Africa (Lurie & Rosenthal, 2009; Mah & Halperin, 2009;
Morris, 2009; Morris, Epstein, & Wawer, 2010; Sawers &
Stillwaggon, 2010). However, African governments, including
Kenya’s (NACC, 2009) have identiﬁed concurrency reduction as a
key strategy in their respective battles against local epidemics
(SADC, 2006). Speciﬁcally, Kenya’s National AIDS Control Council
identiﬁed concurrency reduction as a desired and expected
outcome of the HIV prevention efforts in the 2009e2013 Kenya
National AIDS Strategic Plan. KYN was developed in response to the
positive reactions Nyanzan community members had when
concurrency was discussed during a previous study on widow in-
heritance. The formative research presented here was intended to
determine whether KYN was feasible and acceptable for use with
the target population of west Kenyan adults; a necessary step prior
to a test of efﬁcacy and effectiveness.
We found that the intervention was feasible, and delivered a
novel message in a manner that was acceptable to adults living in a
semirural setting with longstanding cultural ties to two forms of
concurrency (polygyny and widow inheritance). The acceptability
of the program to Luo men and women whose cultural traditions
include concurrency is signiﬁcant. Participants’ requests that “this
teaching should not stop,” and we should “carry on, and teach others
also” stand in stark contrast to recent calls for an end to concur-
rency research on the grounds that it imposes erroneous Western
preconceptions of African sexuality (Sawers & Stillwaggon, 2010).
Participants strongly endorsed the KYN program and its po-
tential to stimulate behavior change. They said KYN could be easily
understood and explained to others. In the FGDs convened after the
pilot, some participants said they had discussed the KYN message
with others, including their children and sexual partners; others
said they had changed their behavior as a result. This suggests that
KYN, as intended, is likely to carry on through the process of social
diffusion, and have a behavioral impact.
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incorporate participant feedback into the intervention. For
example, we used participants’ suggestions to simplify the network
graphic in Fig. 2 and pre-tested the new version in FGD 6e8. In
those groups we also pre-tested an interactive exercise to clarify
the bar charts at the top of Fig. 2. We adopted the use of tents for
interviewing during the intervention, a suggestion from one of the
pre-intervention FGDs. The consistent message we received about
extending this intervention to youth led us to develop a separate
project on adapting the intervention for youth in that community,
which in turn has been successfully completed (Knopf, 2013a,
2013b). Finally, the lessons we learned were integrated into a
small community randomized trial of efﬁcacy that is nearing
completion.
The cost of this intervention is remarkably low, which is
important now that the cost of combination HIV prevention based
on biomedical strategies is becoming a concern (Cremin et al.,
2013). Because it is a community level educational intervention,
KYN scales almost inversely with community size e the marginal
cost of additional participants is very small. For this project, the
costs of multi-session training for ﬁeld staff and intervention
implementation in a single community were less than US$25,000.
For comparison, one recent estimate suggests the costs of
biomedical combination prevention at $10,000e$30,000 per QALY
(Long & Stavert, 2013). If KYN were to avert even a single infection
in a young woman in this community, and increase her healthy life
expectancy by 10 years, it would cost 90% less than the biomedical
intervention.
There are a number of limitations to this study that should be
kept in mind. First, we tested only one intervention, and therefore
cannot know whether participants would have preferred a
different intervention if an alternative were offered. Nonetheless,
participants in several groups mentioned previous exposure to
research and HIV prevention programs, and remarked that KYN
helped them reach a new level of understanding. They also
mentioned other forms of HIV prevention that they endorsed (e.g.
mandatory couples’ testing and counseling) and rejected (e.g.
condoms), so we do not believe that their enthusiasm owes to lack
of alternatives.
A second limitation is the format for pretesting, piloting, and
evaluating the intervention; we used focus group discussions,
which may be prone to social desirability bias (SDB). It is
possible that participants felt uncomfortable rejecting the pro-
gram or its central idea. To limit the impact of SDB, moderators
avoided use of leading questions and valued language. They
speciﬁcally asked questions like “What could be done to make
this program better?” and “Is there anything you did not like
about the program?” to create an environment that welcomed
critical feedback, and participants did offer criticism and sug-
gestions for improvement.
Our study was not designed to determine the efﬁcacy or effec-
tiveness of this intervention. While we found evidence that KYN
stimulated discussion and self-reported behavior change, most
effective behavioral interventions have more than a single session
(Lyles et al., 2007), which was recently underscored by the failure of
a single-session individually-delivered behavioral risk reduction
counseling intervention to signiﬁcantly reduce STI incidence
(Metsch et al., 2013). Thus, it is worth reiterating that KYN is not an
individually-delivered risk reduction counseling intervention; it is
a community-based intervention that directly addresses collective,
as well as individual, efﬁcacy. KYN targets members of a functional
community and is delivered to that community in an interactive
group setting. It provides the information and language community
members need to understand and discuss the collective risks they
face, and explains the potential they have, as a group, to leverage asmall amount of targeted behavioral change into a large impact on
HIV prevention.
Finally, our study did not assess the barriers that these men and
women may face in trying to reduce their concurrent partnerships.
For men, the barriers may include normative expectations associ-
ated with widow inheritance, formal and informal polygyny, and
masculinity. For women, the barriers may be related to economic
insecurity, which perhaps raises greater concerns. However, the
higher levels of concurrency reported by men in this population
suggest that this would be the more important goal for reduction,
and a recent study of Kenyan adults’ entry into concurrent part-
nerships found no association between women’s concurrency and
their socioeconomic status (Xu et al., 2010).
With these barriers in mind, it is important to note that
achieving population level effectiveness for this intervention does
not require everyone to stop practicing concurrency. There is some
level of concurrency in every population, but we only see hyper-
epidemics in heterosexual populations when concurrency preva-
lence is high, overlap durations are long, and condom use is low
(Morris et al., 2010). Each link in this chain offers options for pre-
vention, and ﬂexibility to accommodate personal, cultural and
contextual differences. As with vaccination, behavior change need
not be universal to achieve herd immunity: we only need enough to
bring transmission down below the reproductive threshold.
KYN directly addresses a knowledge barrier, and starts a com-
munity conversation that can motivate changes in norms and
behavior. Participants valued the fact that KYN gave them “the
medicine” they needed e knowledge that empowered them to
change their lives, and to reduce HIV transmission in their
community:
“Tome it will really help in that I knowmy network and at the same
time I know my status, it will help me decide on which life I want.”
(FGD 7 participant)
Combining KYN with ongoing efforts to provide home-based
testing is a promising approach to comprehensive HIV prevention
that, by focusing on communities rather than individuals, leverages
the signiﬁcant spillover effects that would result from potentially
small changes in behavior. A community randomized trial would be
needed to evaluate whether the direct and diffusion effects of
adding the KYN intervention offer a signiﬁcant improvement to
current comprehensive prevention protocols. If KYN can be shown
to be effective, it would add an inexpensive, replicable, scalable tool
to the expanding HIV prevention repertoire.
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